Gold Nanoparticles for Targeting the Fibrotic Heart: A Probe Indicating Vascular Permeability.
Excessive β-adrenergic stimulation induces cardiac fibrosis and inflammation and eventually leads to heart failure. It remains unclear whether the inflammatory factor and infiltration of macrophages are initiated from cardiac cells or the vascular system. We used 13-nm polyethylene glycol (PEG)-coated gold nanoparticles (GNPs) as size probes because they cannot penetrate normal vascular walls, and we found that over-stimulation of β-adrenoceptors mediates cardiac inflammation and fibrosis by increasing vascular permeability. Stimulation with isoproterenol (ISO, a β-adrenoceptor agonist) induced tissue-specific inflammatory infiltration and fibrosis in the hearts of mice. Consistent with these findings, 13-nm PEG-coated GNP as size probes were also observed to have tissue-specific targeting of the fibrotic heart, indicating over-stimulation of β-adrenoceptors, increased vascular permeability in the heart, and initiated cardiac inflammation and fibrosis.